



This study evaluated the validity of testing 
button fastening ability as a measurement of 
hand disability in patients with myotonic 
dystrophy. Forty subjects with myotonic 
dystrophy were tested on their ability to fasten 
four shirt buttons. The association between 
button fastening ability, strength of selected 
proximal upper limb muscles and lateral pinch 
grip was determined. A significant association 
(~4 35) = 7.55, P < .001) was demonstrated 
between proximal upper limb strength and 
button fastening ability, but there was no 
relationship with lateral pinch grip strength. 
Myotonia was not a factor affecting button 
fastening performance. Comparison of these 
results with those of a group of 13 subjects with 
other n\:1uromuscu!ar diseases showed button 
fastening disability in myotonic dystrophy could 
not be attributed solely to proximal upper limb 
weakness but is a valid measure of hand 
disability. Astandard for normal button fastening 
performance was also determined. 
[Nitz JC, Burns YR and Jackson RV: The validity 
of button fastening as a test of hand disability 
in myotonic dystrophy. Australian Journal of 
Physiotherapy 44: 117-121] 
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ORIGINAL ARTICLE 
The validity of button fastening 
as a test of hand disability in 
myotonic dystrophy 
uantitative measurement of hand 
disability is often required to 
determine the degree of disability 
imposed by a neuromuscular 
condition. The World Health 
Organisation (1980, pp. 143) defines 
disability as " .. any restriction or lack 
(resulting from an impairment) of 
ability to perform an activity in the 
manner or within the range considered 
normal for a human being". Disability 
is usually considered in relation to 
functional tasks such as dressing. The 
value of determining the degree of 
disability in people with movement 
disorders ranges from the evaluation of 
the level of functional independence 
and work capability (Chengalur et al 
1990) to the prediction of morbidity 
and mortality (Pincus and Callahan 
1992). 
In conditions such as muscular 
dystrophy, head injury, stroke, arthritis 
and traumatic limb injury, 
measurement of hand disability is often 
a necessary prerequisite for 
physiotherapy treatment. 
Measurements of weakness, spasticity 
and loss of range of movement in joints 
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are also used to present an impairment 
profile of the problem. In addition, 
measurement of grip weakness and 
activities requiring dexterity provides a 
useful guide to clinical decision making 
in physiotherapy. 
Button fastening has been identified 
as a well-learned action requiring little 
attention, effort or conscious control 
(Soliveri et al 1992). It also requires 
fine sequential bimanual co-ordination. 
Button fastening is a task that has been 
used previously by clinicians to assess 
hand disability in patients with 
Parkinson's disease (Soliveri et al 1992) 
and hand injury (Wynn Parry 1972). 
In 1971, Clawson et al recorded the 
time taken by patients with rheumatoid 
arthritis to undo and refasten six three-
quarter inch diameter buttons 
mounted on a board placed in front of 
them. This assessment of hand 
function was later modified to a 
standardised five buttons test which 
was used by Pincus et al (1984) and 
Pincus and Callahan (1992). This test 
has limitations since it does not need 
the proximal upper limb joint range of 
movement, stability or perceptual 
awareness required to fasten buttons 
on clothing being worn. In addition, 
although timed functional tasks 
provide important information on a 
patient's ability (Wade 1992), there is 
no indication as to how timed 
performance compares with normal 
ability to perform the task. Therefore, 
there is a need to explore further the 
use of this task in the evaluation of 
hand disability. 
The ability to fasten buttons with 
normal speed requires adequate finger 
dexterity, range of movement, upper 
limb joint stability and sensory and 
proprioceptive input in the upper 
limbs. Praxis or motor planning is also 
necessary (Haley et al 1991). Testing 
the ability to fasten buttons therefore 
appears to provide the physiotherapist 
with an overview of hand disability 
involving a complex interaction of 
central and peripheral neuromuscular 
integrity in relation to the defined task. 
The purpose of this study was to 
examine the validity of button 
fastening as a test of hand disability in 
subjects with myotonic dystrophy, 
compared with subjects with 
facioscapulohumeral dystrophy and 
Charcot-Marie-Tooth disease. 
Myotonic dystrophy (DM) is an 
autosomal dominant, multisystem 
disease and the most common form of 
adult onset muscular dystrophy. The 
condition is believed to be due to a 
DNA sequence of three amino acids, 
cytosine, thymine and guanidine 
(CTG) being repeated in excess of37 
times « 37 repeats being "normal") 
within the gene on chromosome 
19q.13.3. (Wieringa 1994). The 
expression of this abnormality is linked 
to the production of the protein 
myotonin protein kinase, which has an 
important function in smooth, cardiac, 
and skeletal muscle, hair, eye and brain 
tissue. The resultant problems are 
variable and related to the unstable 
expression of the size of the CTG 
triplet repeat in different tissues 
(Wieringa 1994). The incidence of 
DM has been reported as 1 in 8,000 or 
from 2.1 to 14.3 per 100,000 
individuals (Johnson et a11995, 
Mathieu et al 1992). The physical signs 
of interest to physiotherapists are 
progressive muscle weakness in a distal 
to proximal direction and myotonia 
(Cooper et al 1988) as well as varying 
degrees of cognitive and 
neuropsychological dysfunction 
(Johnson et al 1995). 
F acioscapulohumeral dystrophy 
(FSHD) is also an autosomal dominant 
inherited disorder which is due to 
deletions of a tandem repeat at a locus 
on the 4q.35 chromosome. The 
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prevalence of FSHD is estimated as 1 
in 20,000 (Nawrotzki et al1996, 
Personius et al 1994). The condition is 
characterised by progressive muscle 
weakness in a proximal to distal 
direction. 
On the other hand, Charcot-Marie-
Tooth disease (CMT1A) is a 
progressive hereditary motor and 
sensory neuropathy presenting as three 
distinct genetic abnormalities 
(Gabreels-Festen et aI1995). The 
chromosomal abnormality in this type 
is a genomic duplication at the 17q.ll 
locus (Gabreels-Festen et al1995). 
The prevalence of CMT1A is 
approximately 1 in 2,500 individuals 
(Nawrotzki et al 1996). Patients with 
CMT1A demonstrate progressive 
wasting and weakness of distal muscles 
and variable sensory loss consistent 
with a motor and sensory neuropathy. 
Thus all patients in the disability 
groups tested had impairment of their 
upper limbs. 
This study was undertaken to 
determine whether button fastening 
was a valid measure of hand disability 
in DM subjects by: (1) providing a 
standard measurement of the time 
required by non-impaired subjects to 
perform the task of fastening four 
standard shirt buttons 6mm in 
diameter while wearing the shirt; (2) 
showing disability in performing this 
task to be a problem in the DM 
subjects; and (3) examining the 
relationship between button fastening 
ability and lateral pinch grip strength 
and weakness in chosen proximal 
upper limb muscles in DM compared 
with CMTIA and FSHD subjects. 
Method 
Subjects 
Subjects with diagnoses ofDM, 
CMTIA and FSHD were recruited for 
the study trom the patients attending 
the muscular dystrophy clinic at 
Greenslopes Private Hospital. Ethical 
approval for the study was received 
from the Medical Ethics Committees 
of The University of Queensland and 
Greenslopes Private Hospital. 
Each subject was approached when 
attending the clinic. They were 
provided with an explanation of the 
study and the requirements of their 
participation. Those who chose to 
participate included 40 with a diagnosis 
of DM, seven with CMTIA and six 
with FSHD. Table 1 describes the 
subject group characteristics.Subjects 
were included in the DM group if they 
had their diagnosis confirmed by 
clinical evaluation, EMG, DNA 
analysis and/or ophthalmological 
examination. Inclusion in the FSHD 
group was by clinical examination and 
familial history and into the CMTIA 
group by clinical and EMG 
examination as well as family history. 
Inclusion in the control group required 
subjects to have no history of 
neuromusculoskeletal problems 
affecting the upper limbs. The age of 
the control subjects was matched to the 
disabled subjects as shown in Table l. 
Subjects were excluded if they had 
concomitant musculoskeletal or 
neurological problems or if they were 
taking drugs such as salbutamol or 
tricyclic antidepressants, which have 
been considered to affect 
measurements by reducing myotonia 
and weakness respectively in patients 
with DM (Brumback 1987). 
The small numbers of subjects 
comprising the FSHD and CMTIA 
groups reflected the number of known 
patients with these conditions as well 
as the numbers willing to participate in 
the study. 
These three groups were tested as it 
was considered that physical 
impairments of proximal and/or distal 
muscle weakness and/or myotonia 
were not wholly responsible for hand 
disability in subjects with DM. This 
could be demonstrated by comparing 
the performance of subjects with DM 
to that of subjects with mainly hand 
impairment (CMTIA) and subjects 
with mainly proximal upper limb 
impairment (FSHD). Further, it was 
necessary to relate the performance to 
normal subject ability in order to 
describe the extent of disability. 
The lateral pinch grip was chosen as a 
measure of distal impairment, as 
similar grasp and release movements 
are incorporated into the task of 
button fastening. Haley et al (1991) 
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Table 1. Subject group characteristics 
Group Number Male Female Age (years) 
(n) (n) range mean (SD) 
DM 40 21 19 21 - 73 43.9 (13) 
CMT1A 7 1 6 12 - 48 26.4 (12.5) 
FSHD 6 2 4 25 - 68 49 (14.6) 
Normal 25 6 19 12 - 71 34 (15.4) 
DM = myotonic dystrophy 
CMTIA = Charcot-Marie-Tooth disease Type lA 
FSHD = facioscapulohumeral dystrophy 
SD = standard deviation 
n=number 
investigated the Tufts assessment of 
motor performance, which comprises 
32 functional items requiring 10 major 
performance abilities to succeed in the 
task tested to try and identify motor 
performance categories which 
identified the deficiency which 
precluded task success. They 
determined that to fasten buttons, 
grasp and release, fine manipulation 
and upper limb alignment abilities 
were prerequisites for success. Thus 
measurements of proximal upper limb 
strength of upper trapezius, anterior 
and middle deltoid muscles which act 
to align and position the arm while 
maintaining stability during the task of 
button fastening were included in this 
investigation. 
Testing disability and strength 
A number of tests were used to 
quantify the relationship between 
button fastening and lateral pinch grip 
strength: 
(a) Timed button fastening test 
Each subject was dressed in a standard 
short sleeved shirt with 6mm diameter 
buttons attached down the centre 
front. The collar button was removed 
and the subjects informed that they 
only need fasten the remaining lower 
four buttons. Subjects were seated in a 
chair with their feet flat on the floor, 
back fully supported by the backrest 
and hands resting in the lap. The 
subjects were instructed to fasten the 
buttons as quickly as possible after the 
order to "go". The task was timed by 
the same tester using the same 
stopwatch for each subject. The same 
procedure was used to test button 
fastening in the disability groups. They 
were scored by the number of buttons 
able to be completely fastened within 
25 seconds. The time limit was 
determined as the upper limit required 
by non-impaired subjects to fasten all 
four buttons. It was determined by 
calculating the mean and standard 
deviation from the time for 25 control 
subjects to fasten the buttons. A score 
of four buttons fastened inside 25 
seconds (which was the mean plus 
three standard deviations) was 
considered a normal performance and 
a score of less than four indicated with 
99 per cent certainty that disability was 
present for that individual. One trial of 
button fastening was performed for 
each measurement. 
(b) Test of lateral pinch grip strength 
Each subject was positioned in sitting 
as described by Mathiowetz et al 
(1985). They were seated upright with 
the feet flat on the floor, knees at right 
angles and trunk fully supported on the 
chair backrest. The shoulder was in a 
comfortable slightly flexed, abducted 
and neutrally rotated position. The 
elbow was flexed at 90 degrees with the 
forearm in neutral supination and the 
wrist in slight extension. The forearm 
was supported on a foam wedge to 
maintain the position. Strength was 
measured in kilograms by a B & L 
pinch grip dynamometer. f This device 
is commonly used to evaluate pinch 
grip by measuring the strength in 
kilograms of the muscles used to 
appose the thumb to the lateral side of 
the middle phalanx of the index finger 
as the subject compressed the two 
dynamometer handles together. The 
reliability and validity of the B & L 
dynamometer has been demonstrated 
by Mathiowetz et al (1985) for the 
measurement of lateral pinch grip 
strength. In our study, three trials of 
two seconds duration with a 10s rest 
between were measured. The mean 
value of these trials for each subject 
was recorded as the lateral pinch grip 
strength. 
The presence or absence of hand 
myotonia was identified during the 
lateral pinch grip assessment by the 
observation of difficulty in releasing 
the dynamometer handle when it was 
handed to the tester to read the dial 
and record the result between efforts. 
(c) Proximal upper limb muscle testing 
The manual muscle testing of the 
strength of the right and left upper 
trapezius, anterior and middle deltoid 
muscles was graded 0 to 5 in the 
manner described by Daniels and 
Worthingham (1986). A composite 
score was calculated such that a normal 
strength subject would achieve a 
maximum of 30. Wadsworth et al 
(1987) have demonstrated intra-rater 
reliability of manual muscle testing in a 
clinical setting and Guffey and Burton 
(1991) noted that manual muscle 
testing was a valid and reliable method 
of testing if rigorous attention was paid 
to a standard test protocol. Burnett et 
al (1991) identified the problems 
encountered in using apparatus such as 
isokinetic and hand held dynamometer 
to measure muscle strength in subjects 
with muscular dystrophy, where the 
degree of weakness made the 
measurements invalid. Adherence to 
the standard method of manual muscle 
testing, especially when applied by an 
experienced physiotherapist, should 
provide valid results and was the 
method of choice in this case where 
very weak muscles were being tested. 
All measurements were undertaken 
by the same therapist. 
Data analysis 
One way analysis of variance 
(ANOVA) was chosen to test the 
association between the number of 
buttons fastened inside the time limit, 
and the dependent variables, lateral 
pinch grip strength and the combined 
proximal upper limb strength scores. 
These analyses were performed 
separately for the DM and combined 
CMT1A and FSHD groups. 
The results were compared between 
the DM and combined CMT1A1 
FSHD groups by one way ANOVA to 
examine the discriminent validity of 
button fastening as an assessment of 
hand disability. 
Results 
(a) Button fastening 
Sixteen of the 40 subjects with 
myotonic dystrophy were unable to 
fasten all four buttons inside the 25s 
time constraint, indicating that these 
16 were slower at the task than 99 per 
cent of the normal population. Ten of 
these 16 (62.5 per cent) had hand grip 
myotonia. Eighteen of the other 24 
myotonic dystrophy patients (75 per 
cent) able to fasten four buttons in the 
time limit, had hand grip myotonia. 
There was no significant difference 
between the DM and combmed 
CMT1A1FSHD groups in the number 
of buttons able to be fastened inside 
the time limit (F(l,Sl) = 1.224, P > 0.2). 
The DM group could fasten fewer 
buttons than the CTM1A1FSHD 
group with the means (SD) being 3.25 
(1.1) and 3.62 (0.87) respectively. 
(b) Relationship between button fastening 
and lateral pinch grip 
The results of the ANOVA for the 
association between button fastening 
ability and lateral pinch grip strength 
showed no significance for the DM 
group, irrespective of the number of 
buttons able to be fastened inside the 
time constraint (F(438) = 2.06,p > 0.1). 
The ANOVA for the combined 
CMT1A1FSHD subject group testing 
the relationship between lateral pinch 
grip and button fastening ability did 
not reach significance (F(412 = 3.58, 
P > 0.06). The DM group showed a 
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mean (SD) on.77 (1.7) kg in the 
lateral pinch grip versus 3.74 (2.2) kg 
for CMTIA and 4.81 (Ll) kg for 
FSHD (combined CMTIAIFSHD 
4.33 (1.9) kg). These differences did 
not result in a significant difference in 
button fastening ability for those in the 
CMT1A1FSHD group, although the 
DM group was apparently slightly 
weaker (F(l,sl) = 2.71, P > 0.1). 
(c) Relationship between button fastening 
and proximal muscle strength 
When the association between 
proximal muscle strength and button 
fastening ability was tested for the DM 
group, the one way ANOVA showed a 
significant relationship (F(4 38) = 7.5 5, 
P < 0.001). The one way ANOVA 
results of the combined CMT1A1 
FSHD group showed no significant 
relationship between the number of 
buttons fastened and the proximal 
muscle strength (F(412) = 0.09,p > 0.9). 
There was a significant difference 
between the DM and combined 
CMT1A1FSHD groups for proximal 
upper limb strength (F(l5I)= 6.132, 
P < 0.017), with the DM group being 
stronger than the combined CMT1A1 
FSHD group. The mean (SD) 
combined proximal upper limb 
strength for the DM group was 22.78 
(4.7) and for the CMTla/FSHD group 
18.77 (5.9). 
Discussion 
Difficulty in fastening shirt buttons is 
commonly reported by patients with 
myotonic dystrophy. However, the 
only acknowledgement of this problem 
found in the literature was the 
inclusion of buttoning in a self 
reported ADL scale used by Ahlstrom 
and Gunnarsson (1996) for assessing 
disability and quality of life in subjects 
with muscular dystrophy. Our results 
showed that 40 per cent of the DM 
subjects tested had this problem. It was 
uncertain what contributions to this 
disability were made by grip weakness 
in distal muscles, proximal muscle 
weakness causing instability, or a 
combination of these impairments plus 
myotonia, and problems of a 
neuropsychological origin. FSHD and 
CMTIA have been shown to be due to 
muscular disease and peripheral 
neuropathy respectively without 
central nervous system dysfunction 
(Harper 1989). 
This study indicates that button 
fastening ability was a substantial 
problem in subjects with myotonic 
dystrophy. Button fastening ability was 
not found to be related to lateral pinch 
grip strength for DM patients nor the 
FSHD and CMTIA patients. 
However, there was a significant 
association between button fastening 
ability and the composite proximal 
upper limb muscle strength score for 
patients with DM but not for the 
patients with CMTIAIFSHD, despite 
significantly more weakness of 
proximal muscles in the CMTIAI 
FSHD group than in patients with 
DM. 
Twelve of the 40 patients with 
myotonic dystrophy did not 
demonstrate hand grip myotonia. Six 
of these subjects could not fasten the 
four buttons, while 10 with myotonia 
could fasten the four buttons. 
Therefore myotonia cannot be solely 
responsible for button fastening 
disability. 
The significant difference in the 
button fastening ability relationship to 
proximal upper limb strength between 
DM and disease control groups 
(CMT1A and FSHD) which appeared 
contrary to the significantly weaker 
proximal upper limb strength of the 
CMT1A1FSHD group, may be due to 
contributions of other factors specific 
to DM such as neuropsychological 
problems including impairment of 
visual, spatial and constructional 
abilities 0ohnson et al 1995). 
Button fastening ability was chosen as 
a test of hand disability in DM patients 
as it satisfied the construct validity 
requirement that the result obtained 
from the test should concur with 
results predicted from a theoretical 
model. In this case, the disability could 
not be attributed solely to the 
impairments seen in the upper limbs of 
subjects with DM but would more 
likely be due to the functional loss 
related to the complex requirements of 
the task. 
Criterion related validity was difficult 
to establish as there was no "standard" 
against which to compare results. 
However, Johnson et al (1995), showed 
that 81 per cent of their group of 46 
subjects with DM demonstrated 
disability in a timed T-shirt donning 
task and this was unrelated to degree of 
upper limb weakness, visual, spatial 
and cognitive dysfunction. Tasks such 
as button fastening ability and other 
dressing activities may also be used 
prognostically, as used by Pincus and 
Callahan (1992), which is a further 
requirement for criterion related 
validity (Wade 1992). 
Content validity relates to the 
variables measured. They should 
ideally be from the same level, that is 
all impairment or disability measures. 
Part of the study was to show that the 
upper limb impairment measures of 
lateral pinch grip and proximal muscle 
strength were not responsible for the 
button fastening disability, so to test 
variables from the same level was not 
appropriate. 
Conclusion 
Button fastening ability appears to be a 
valid method of assessing hand 
disability in subjects with myotonic 
dystrophy. Surprisingly, neither lateral 
pinch grip nor proximal u!lper limb 
muscle strength deficiencies were 
associated with button fastening 
disability in the CMTIAIFSHD 
group. Proximal upper limb strength 
deficiency was associated with button 
fastening disability among patients 
with DM, even though it was not as 
severe in the DM group as in the other 
groups. Therefore, level of impairment 
does not necessarily reflect the 
disability incurred. This reinforces the 
importance of measuring disability in 
relation to performance of a task 
against normal values. This study did 
not reveal the reason behind the 
differences found in the disease groups. 
Further research which explores the 
reasons for upper limb disability in 
people with DM and other 
neuromuscular conditions is therefore 
indicated. 
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t B & L pinch dynamometer model 
No PG-30 manufactured by B & 
L Engineering, Santa Fe Springs, 
California. 
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